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DBEA TAFHOS PELLET LaREL - FRONT PANEL

RESTRICTED UsE FESTICIDE
T TO ACUTE LNHALATION TOXICITY OF HIGHLY
TOXIC HYDRAGEN PHOSFHIDE (PHOSPHIME: PLH3Y GAS

Vo votail sale 1o and uze only by cevrtified applicators for
thpar beas covered by the applicator’s certification o persons
trainad in accordance with the accompanying product manual
werleing under the divect supervision and in the physical
nyaessnts of the certified applicators FPhysical presence means
an gite ar on the presisvs, Read and follow the label and the
Loagmarch Products Company product manual which contains comp lete
instructions for the sate use of this pesticide.

Hetiaphos(k) FELLETS

f fumigant for the contrel of mout stoved product insects and
thair pre-adult stages.

Active Ingradient?! Moguesium Fhosphideeeess s o 34%
ITnert Ingrediontoles s s ettt ststsstonssrssssssnd®

TOTAL s s v eevesetansrsscrstssssnssssesssssesssaslCO¥%
KEEF QUT OF REaACH OF CHILUOREN
DANGER /PEL TGRO-FOTTS0N

PRECAUCTON Al USUARTOS Si uzted no lee ingles, no use este
pyoducto hasta que la etiquets se le hava sido explicado
ampliamante,

STOTEMENT OF PRACTICAL TREATHMENT -

Yymrntems of ovevexposure to hydrogen phosphide ave headache,
dizziness;, nausea, difrticult breathing, vomiting and diarrheas
Tn all cases of overexposure get medical attention immediately.
Tolke victim to the doctor oy emevaoncy treatment facility.

TF (AG OR DUST FROM FELLETS 18 IHHALED?!  Get exposed porson to
fraszh airs Keep warm and make sure person can hreathe freely.
If bveathing has stopped, give avtificial respirvation by
mouth~to-mouth or other means of resuscitation., Vo not give
anything by mouth tp an unconzcious pPerson.
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OFOTHE CREELETS O THELR BUST ARE SWALLIDWEDY  Orink or administer
ene oy twe glasses of water and induce vomiting by touching back
at threat with finger, or i available, administer syrup of
ipecacs Yo not give anything by mouth If victim is unconscious
or not alert.

T o LETS DR OTHETR DUST GET ON SKIN OR CLOTHING: Brush oy
shalta material off clothes and shoes in well venlilated arvrea.
Atloy clothes to aevate in a ventilated area priov teo
fanndeving. I'o not leave conlaminated clothing in ocoupied
and/ar confined areas such as advtomobiles, vans. molal rooms,
fhinmea;, etc.  bWash contaminated sliin thovoudhly with soap and
water.,

TF TUst FROM OTHE PELLETS GETYE IMN EYES! Flush with ptenty of
water. Get medical attention.

See side panels for additional precautionary stoatements.

tManufactured byt Detia Frovberg. GHMBH
Fe O Box 190
&947 Lsudenbach
FsRe of Gevmany

Nigtributed byi Regearch Froducts Company
NNive of MoShaves, Inc.
Fe+ O, Box 14460
Balina; KB A&7402--14460

A Uetab liehmant No. JS239g3LGE00 Nt Contentst
A Reqgistvation No. 2%40--67 Het Weiaht!

LEFT FANEL.
HAZARDS TO HUMANG AND LOMESTIC ANIMab.S

REEF QUT OF REACH OF CHILTDREN
DAMGER/FOTHON

Magnesmiuvum phosphide in pelliets or their dust can be fatal if
cwallowad,. HNo not get n eyes, in nose, on sikin or on clothing.
Tio not eat, drink or amolie while handbing magnesium phosphide
fuminanta, When the containgr is opeved Detiaphos(R) Pellets
will bagin to release hydrogen phosphide (phosphiineg) which is an
aztremely toxic gas. Contact with wator, acids and soeme other
Ligquidea wlll accelerate this reaction. If a gavlic odor is
daetected, refer to sestion on "“Industrial Hywiens Monitoring" on
fPane of the accompanvying pvroduct manual for appropriate
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mepitoring procedures,s Fure hvdroaen phosphide gas is odov less;
the ador js due 1o a contaminant. Since an odar may not be T
dotoactad vndey certain circumatantes, the abisence af a garlic
odny does not mean that hydrogen phonsphide gas is absent,

Mhgavrve proper application: asratinn, reentry and disposal
rrocaedureg specified elaewhere in the labeling to prevent

DV EYP 0SS .+

FRIIQUENT EXPOSURE T0 LU CONCENIRATIONS AROVE PERMISSIBLE LEVELS
nuEk a4 PFERIOD OF DAYS OR WEEKS MAY CAUSE POISONING,

MOTE TO PHYSICTAN

Mannagivam phosphide in pellets ov their dust reacts with
moisture from the air, wateyr; ascids, and many othey Liquids tuo
valeaza hydrogen rrhosphide (phosphing) gas. HMild srposure by
inthalation causes malaise (indefinite fealing of sickness),
vimaing of ears, fatigue, nausea and pressure in chest which are
reljeved by removal to fresh aivse Moderate poisoning causes
wasliness, vomiting, epigastric pain (pain just above the
stomach), chest painy diarvhea and dyspnsa (ditficutty in
hyreathingd: Syvmptoams oF Sevae poisoning aay occur within a few
howrs av up to several dave, yesulting in pulmonary edema (fluid
in lungs) and may lead to dizziness, cyvanesis (blue or purple
skin coloy), unconsciousnese and dealho,

In suftficient quantity; hydvogen phosphide affects the Lliver,
Lidnaye, lungs:; mavvous zystem and cirvrculatory systed.
Inhalation can cause lung odema (fiuid in lungs? and hyperemia
foavoese of hlood in a body part)s; small perivascular brain
hemovyrhages and brain edema (Fluid in byainY), Ingestion can
rause lung and brain symptoms, but damage 1o the viscera (body
cavity ovgans) is moeve common. Hydrogen phosphide poisoning may
vasylt in (1) pulmonary edema, (2) Liver elevated serom GOT, LI
and alkaline phosphatase, reduced prothrombhin, hemorvrhage and
faypdice (yellow shin color) and (3> Hidney hematuria {(bload in
urinad and anuria (abnormal or lack of uriwation). Fathologyy is
characteristic of hypoxia (oxwvoen deficiency in body tissue).
Treatment is svarntomatic.

RYIGHTY FANEL
DIRECTIONS FOR USE

4+ ie a violation of fedsvral law to use this product in a
mannasr inconsistent with its labeling.

Yha booklats "application Procedures for Detiaphos(R) Fellets
ancd Natiaphos(R) Tabiets' and “Iustruclions foy Intransit
Fumination of Ship Holds with Detiaphos(R) fellets and Tablets"
2ara a part of Llaheling. HKefer 5 them for apslication
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srgrodyyres and other information necessary to properly uce
Yied japhoe () Pollets.

THYG PEODLUCT IS8 ACCOMFANLED BY THE LAKELING LISTED AROVE. READ
AMTURNERSTTAMD THE ENYERE LABELING.  ALL FARTS OF THE LARELING
ANE FHUALLY TMPORTHMNT FUOR SAFE AND FFFECTIVE USE QF THIS
RO . CALL RESEARCH FROLUUIZTS COMPANY OR BFa IF YOU HAVE ANY
S TINNG O DO HOP UNLERSTAMD &NY PART OF THIS LABELING.

ofer a0 product labeling for use restrictions to protect
ENIANGERED SFECTES .

STORALGE. AMTI DITSFOSAL
HBTORAGE

Flast:e ashould be stored in a dry, well ventilated area; away
from haat and under Locl: and bey.e Fost as a pesticide storage
area: o net contaminate watew s food ov feed by stoving
reeticides in the same areas ustd to stove these commodities.

Tig nnt store in buildings where humans oy domestic animals
vagide, PFafer to the hooklot "Applictalien Frocedures for
TNatiarhos (R) Fellets ang Uetiaphos(R) Tablets" for additional
etovrage instructions.

nyesaal - o HINETEACTED UH.PQRTIﬁLLY REACTED PELLETS (From seilla,
leaking flasks ov other sourcesd

Hhyescted o partially reacted Retiaphon(R) Fellets are acutely
hazavdoue:, Imnropey diaposal of bhis product is a vielation of
fedaval Law.

Tt this pyroduct cannot pe disposed of by ovdinary use or
arcovding to lLabeling ingtructionss, contact your state pesticide
oy anvivenmantal control agency oy the hazardous waste
roarveaantative at the nearest EFA regional office for guidance.
e pot contaminate watey by dispusale.

boacted pellats are not hazavdous. Fovr cooplete disposal, spill
apd leals pyocedures vefer to the bhooklet "Application Frocedures
toy Netiaphes(R) fFellets and Dediaphos(R) Tablets'.

DISEOSAL OF EMPTY FLLABRS

MO ORETY Triple rinse flasks and stoppers with water. Then
offer for rvracyoling or veconditioning, or puncture and dispose
of tham in a sanitary Landfitl ov other approved site ov by
nther rrocedoraes approved by state and Local authovities,
NMigpeaa of rinsate in o sanitary Llandfill oy by other appyroved

I
AWM
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1604%0 proacedures.
1 £
ERACH LAY METHOT TN Resove Lids and place emply f Lasks outdonors or in
LEAREA S ctvuctoye baling fumigated until vesidus in flasks is reacted.
AR Manctgre and dispoase of them in a anitary landfill or other
1V snprovad site or by other pyocedores appyoved by state and local
pRATATA ¢ authovrities.
1OL%0
1rueM HEMERAL
1 00
11 0y Consult federal, state and local disposal authoerities for
1100 anpy aved procaedures other than these given aboves. Approved
1116010 pracedivres vary for diftferent types of generators.
11150
110 2IF in doubt coucerning whether the dust is yeacied and/ov
14 e capcorning preper disposal techuiaues contact Research Froducts
( Hy Dampany .,
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Under the Pederal [nsecticide,
Fungicide, and Rodentleide Act,
as amended, for the pesticida
registered under

EPA Reg. No. 2.5% 'é')“‘éij.

RESTRICTED USE FESTICIDE
OUE TO ACUTE INHALATION TOXICITY OF HIGHLY
TOXIC HYDROGEN FHOSFHIDE (FHOSFHINE, FPH3) GAS

~or retail sale to0o and use only by certified applicators for

those uses covered by the applicator?s certification oy
persons trained in acecordance with this product manual
wovking under the direct supervision and in the physical
presence of the certified applicatovs. Fhysicatlt presence
means on site or on the premises. Read and follow the Label
and the Research Products Company product manual which
contains complete instructions for the safe use of this
pesticide.,

AFFLICATION FROCEDURES
FOR
Detiaphos(R)

FELLETS
AND
Ietiaphos(R)

TABLETS

HYLROGEN PHOBFHIDE FUMIGANTS
FOR
. USE ABAINST LISTED INGSECTS
WHICH INFEST LISTER RAW AGRICULTURAL
COMMONITIES, ANIMAL FEEDS, FROCESSED FOODS,
NONFOOD FROBUCTS AND STORED TORACCO

SINE
Research Products Company D'IBEhM£a
Divs of McBhaves, Inc. @'

Fe O+ Box 14460
Salina; Kangas 67402-1460

NOV 1987

EFA Establishment No. 33982uG01
EFA Registyation No. 2548-67
EFA Regiatration No. 2548-48

&vf‘
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I. INTRODUCTION

HISTORY

The history of Detia(R) metal phosphide pesticides is long,
dating back to the mid-1930%’s. In 1970 Detia(R) GAS EX-B
was introduced into the Un.ted 9tatess Letiaphos(R?, which
has recently been introduced into the U:.8.A.y contains
magnesium phosphide as the active ingredient. The
manufacturer, DNetia Freyberga GMEH, West Germany was the

eay ly pioneer in the development of hydvogen phosphide as a
fumigant gas.

FRODUCT DESCRIFPTION

Hoth lletiaphos(R) Peliets and Detiaphos(R) Tablets are a
mixture of magnesium phosphide (34X by weight); ammonium
carbamate and other ineris which are pressed into tahlet
and/ov pellet forme The neavly spherical pellets are about
/8" in diameter and weigh 0.6 grama eache. The tablets are
either disc sheped (4/3" in diameter and 1/5" thick) or
sphevical in shape (578" in diemeter? and weigh 3.0 arams
each:. A peltiet will produce about 0.1 gvam hydrogen
phosphide, the tablet about 0.5 aram. FBoth reacl with
atmospheric moisture to produce hydrogen phosphide (PH3) in
the following wavyi

MgaFr2 + & H20 Mg (OH)Z + 2FPH3

Warm, humid air accelerates the reaction while cooly dry air
has the opposite effect.

letia Freyberg also manufactures aluminum phosphide based
fumigants which release hydvyogen phosphide in a simi Lar
manner. Magnesium phosphide is much move reactive than
aluminum phosphide and undev =imilar temperature and
humidity conditions during expasure will Liberate hydrogen
phosphide more rapidly than will aluminum phosphide.

Netiaphos(R) Felleis and Tablets also contain ammonium
carbamate which liberaltes ammonia and carbon dioxide as
follows?

NH2 CO0ONH4 2ZNH3 + Cn2

These gases are essentially nonflammable and act as inerting
aaents to reduce five hazards:s The ammonia goes also serves
as a warning agent.

Spent [letiaphos(R) is a gray—-whlie powder composed almost
entirely of magnegsium hydroxide and otherv approved inert
ingredients:s If properly exposed, the speunt Detiaphos(R)

will normally contain only a small amount of unreacted
magnesium phosphide and may be disposed of without hazard.

It is pot congsideved a2 hazardous waste. Howsver, the pavtially
gspent residue from incompletely exposed Letiaphos(R)
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requires special cates Frecautions and instructions for
further deactivation and dispesal will be given lLater in-
this manual.

FRODUCT PACKAGING
The tablets are packaged S00 to a flask: The pellets are
packaged 14660 to a flask.

The aluminum flasks in which they are packaged are

regseqa lable and seamless. Their shelf Llife ie almost
tnlimited as long as the packaging remains well sealed and
intact. Once opened,; the flasks may be tightly resealed and
stored for future use.

WHAT IS HYDROGEN PHOSFHIDE?

Hydrogen phasphide, more commonly refevved to as phosphine,
is a colovless gas which is toxic to insects; humans, and
other forms of animal life. 1t is very mobile with a high
vapor prescsure. Thuss the penetrating capability of hydrogen
phosphide is great. The combination of high molecular
activity, vapor pressure and toxicity at Low dosages

accounts for its wide acteptance as a fumigant.,

SAFETY RECOMMENDATIONS

1+ Carefully read the labeling and follow instructions
explicitly.

2+ Never work alone when applying fumigant from within the

gstorage structure.

*: Never allow uninstructed pevsons {to handle Detiaphos(R)«

4. Approved respiratory protection must be available

for the fumigation of structures from within,.
Y%+ UWear dry gloves made of cotton or other material when
contact with tablets, pellets or their dust is Likely.
6e It is preferablie to ppen fumigant containers in open air
or near a fan that exhausts cutside immediately. Never
open in a flammahle atmosphere.
7+ 1o not allow Netiaphos(R) to contact Liquid water or to
pile up.
8. Dispose of empty containers and zspent residual dust In a
propeyr manner consistent with the Label instructions.
?. Foat "DANGER" signs on fumigated areas.

10. Notify appropviate company employees,:, and praevide
relevant safety information to local officials annually
for use in the event of an emeraency.

i1, Hydrogen phosphide fumigants are not to be used for vacuum
fumigations.

12, Exposure to hydrogen phosphide must not exceed the
8 hour TWA of 0.3 ppm douving application or a maximum
concentration of Q.3 ppm after application is completed.
This includes reentry into a structure.

13, Fumigated finished foods and ferds must be aerated
48 hours erior. to offerina_ta-the_ end_consumer.

14, Iransfer of a treated commodity 1o another site without

Al

v
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comp lete aevation (down to Q.3 ppm maximum) is
permissible provided the new site is placarded.

15. fAerate contaminated clothing in well ventilated area
prior to washing.

14, Keep containers tightly closed except when removing
product.

17+ Lo not vreuse magnesium phosphide containers for any
purpose other than recycling or reconditioning.

18, OSHA recommends that the exposure screening of
eme loyees be conducted to detect impaivred ~ulmonary
function. 0OSHA recommends that any employees develceping
the above condition be referred for medical attention.

II. FRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Keep Out of Reach of Childven
LANGER—-FOISON

Magnesium phosphide in pellets, tablets or their dust can be
fatal if swallowads Do not get in ~yess in nose, on skhin or
on clothing: Do not eat, dvink or smoke while handling
magnesium phosphide fumigants, When the container is opened,
Ietiaphos(R) Tablets or Fellets will begin to release
hydrogen phosphide (phosphine) which is an extremely toxic
gas. Contact with watey, acids and some other Lliquids wiltl
2ccelerate this reactions If a garlic odor is detected,
refer to gsection on “Industrial Hygiene Monitoring" on page
for appropriate monitoring procedures. Fure hydrogen
phosphide gas is odoriess; the odor is due to a contaminant.
Since an odor may not be detected under certain
circumstances, the absence of a garlic odor does not mean
that hydrogen phosphide gas is absent. Obsevve proper
application, aeration; reentvy and disposal procedures
specified elsewhere in the labeling to prevent

CVET EBXPOSUTRe

FREQUENT EXFOSURE TO CONCENTRATIONS ABOVE PERMISSIBLE LEVELS
OVER A FERIOD OF DAYS OR WEEKS MAY CAUSE FOISONING.

STATEMENT OF FRACTICAL TREATMENT

Symptoms of overexposure te hydroaen phosphide are headache,
dizziness, nausea, difficult breathing, vomiting and
diarvrhea. In all cases of overexposure get medicatl

attention immediatelys Teke victim to & doctor or emergency
treatment facility.

1. Jf_gas or_ dust from _tablets or_pelleis.lis_inhaiedt OGet
exposed pergson fte fresh alve Keep warm and male suve

person can bireathe freelys If breathing has stopped,
give artiflcial reaspiration by mouth-to-mouth or other
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means of resuscitations Do not give anything by mouth
to an uncConNsScious PEYrsSon.

2. If_ihe. pellets. tablets or thelnr_ dusi are swallowed!
Inrink or administeyr one or two glaszes of water and induce
vomiting by tourhing back of throat with finger, or if
available, administer syvup of ipecacs Ilo not give
anything by mouth if victim is unconscious or not alert.

3. If_epelleis. tablets or.their_dust getis _on_skin_or

claoethinat Erush or shake material off clethes and shoes in
well ventilated area. Aaliow clothes to aerate in a ventilated
.area prior to launderings ©To not Lleave contaminated

clothing in occupied and/or confined area such as

automoblles, vans, motel rooms, homes, etce Wash

contaminated skin thoroughiy with scap and water.

4, If_dust from the_eslicis or. tablets astg in evesi
Flush with plenty of water. Get medical attentione.

NOTE TO FHYSBICIAN

Magnesium phosphide tablets,; pellets or their dust reacts
with moisture from the aivr,y; water, acids and many otheyv
liquids to release hydrogen phosphide (phosphine) gas. Mild
exposure by inhalation causes malaise (indefinite feeling of
sickness), vinging of ears, fatigue, nausea and pressure in
chest which are velieved by removal to fresh aiv. Moderate
poisoning causes weakness, vomiting, epigastric pain (pain
Jjust above the stomach}), chest pain, diarrhea and dyspnea
(difficulty in breathingl):s S8Symptoms of severe poisoning may
occuy within a few hours or up to several days, rvesutting in
pulmonary edema (filuid in lungs) and may lead to dizziness,
cyanosis (blue or purple skin color), untonsciousness and
death.

In sufficient quan*ity hydrogen phosphide affects the Liver,
Kidneys, lungs,; nervous system, and circulatovy system.
Inhalation can cause luvng edema (fluid in Lungs) and
hyperemia (excess of blood In a body part), small
Pperivascular brain hemorrhades and brain edema (fluid in
braim)s Ingestion can cause lung and brain symptoms, but
damage to the viscera (body cavity argans) is more common.
Hydvogen phosphide poisoning may resutt in (1) pulmanary
edema, (2) liver elevated serum G0OT, LIMH and alkaline
phosphotase, reduced prothrombin, hemerirhage and jaundice
(yelitow sltin colov) and (3) Kidney hematuria (blood in
urine) and anuria Cabnormal ov lack of urination).,
fathology is characteristic of hypoxia (oxygen deficiency in
body tissuel). Frequent expoaure over a peviod of days or
weelks may cauos polsoning, Treatmant Is symptomatic,

The following measures are auggested for use by the
physician in accordance with his own judament?
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1. In its mitder to modevate forms (symptoms of
poisoning may take up to 24 hours to make their
appearance), the following is suggested!

a, Complete rest 1-2 dayg aguring which the patient must
be kept quiet and warm.

bs If the patient suffers from vomiting or intreased
blood sugars appropriate sclutions should be
administered, Treatmeat with oxygen is recommended
as is the administration of cardiac and circulatory
stimulants.

2. In cases of severe poisonina (intensive care unit
‘ recaommnended) t

a, UWhere puimonary edema is ocbaserved, steroid therapy
should be conaidered and close medical supervision
is vecommended, Blood {ransfusions may be
nNecessary.

b. In case of manifest pulmonary edema, venesection
should be performed under vein pressure controls
Heart glycosides (I.V.) can be used in case of
hemoconcentrations Venesection may result in shock,
In the case of progressive edema of the Lungs,
immediately intubate and remove edema fluid and
administer oxygen over-pressuvre respirations; as wetl
as any measuwes vequivred for shock treatment. In
case of Kidney failure, extracorpoveal hemodialysis
is nececsarys Theve is noe gpecific antidote known
for this poicening.

te If pelipts or tableis are ingested, induce vomiting,
Flush the stomach with a diluted potassium
permanganate solution or a solution of magnesium
peroxide untit flushing tiquld ceases to smell of
carbide. Thereafter, apply carbomedicinalis.

FHYSICAL AND CHEMICAL HAZARDS

Magnaaium phosphide in tablata, pellets or partially spent
dust will release hydrogen phosphide gas If exposed to
moisture from the aiv or If {¥ conmes Into contact with
waxery aclde or many other tiquides Flling of tablets,
peliets or dust from their fragmentation may cause a
tempevature (nerease and counfine the release of gas so that
ianition could oeccurs Since magnesium phosphide is so much
move vyeactive than products containing aluminum phosphide,
DBetiaphos(R) will pregsent more hazard If it igs contacted
with Liquid water, aliowed to pile up or is confined so Long

as fo allow the gas concentration to excead the ¢ Lammable
Limite

\f‘

\\\ b
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It is preferable tuo open flashks of Detiaphus(R) Tablets or
Fellets in open air or near a fan which exhausts cutside
immadiately. Never open in a flamneble atmosphere because
on rare occasions they may flasiie When opening, point the
container away from the face and body and stowly loosen the
cap. These precautions will also reduce the applicator?s
exposure to hydrogen phosphide gas.

Fure hydvogen phosphide gas is practically insoluble in
water and oils and is atable at normal fumigation
temperatures. However, it may react with cevrtain metals and
cause corrosiony especially at highr- temperatuves and
relative humidities: Metails such as copper, brass and other
coppey alioys, and precious metals such as gold and silver
are susceptible to corrosion by hydvogen phosphide: Thus,
amall electric motors, smoke detectors, brass sprinkler
heads, batteries and battery chargers; fork lifts,
temperatuye monitoring syastems, switching gears,
tcommunication devices,; computerd, calculaiors and other
electronic or electrical ejuipment should be protected ov
removed before fumigations 1In most cases all electronic
equipment must be removed. Hydrogden phosphide gas will also
react with certain metallic salts and therefore, sensitive
items such as photographic film, some inorganitc pigments,
etcsy should not be exposed.

IIX. DIRECTIONS FOR USE

GENEZRAL

1. It is a violation of federal lLaw to use this product in
& manner inconsistent with its Labelings Detiaphos(R)
Tabhlets and Fellets are Restricted Use Festicides due to
the acute inhalation toxicity of hydrogen phosphide
(phosphine, FH3) gass For retall gsale to and use only
by certified applicators for those uses covered by the
applicatoirt*s certification ov persons trained in
accovdance with this product manual working under the
direct supervision and in the physical presence of the
certified applicatore Fhysical presence means on gite
or on the premises.

2+ TDetiaphos(R) is a highly hazavrdous material and may be
useed only by individuals trained in its proper use.
Fefore using, vread and follow the Llabel precautions and
divections on the label and in tabeling.

Additional copies of this manual are availtable from?

Research Froducts Company
Fe O BHBox 1450
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Salina, Kansas &7402-1440
?13-825--21681

Magnesium phosphide fumigants such as Detiaphos(R) are
more reactive than products containing aluminum
phosphide as the active ingredient, 1In general,
l'etiaphos(R) is intended for use where cooler and/or
drier exposure conditions prevail, where aluminum
phosphide might not break down properly. It is
recommended that Detia(R) aluminum phosphide be used at
higher temperatures and humidities.

At ileast two trained pevrsons must be present when
Tietiaphos(R) Fellets or Hetiaphos{R) Tablets avre applied
fyom within the space being treated or during reentry
into a fumigated ‘or partially aerated site. Only one
trained person is requived when the fumigant is applied
from outside the area ts5 be treated.

Friar to applying this products you must inspect the
gtorage styructure to determine if it can be made
sufficiently gas tight, Iiecide houw personal exposure
monitoring should be conducteds HNotify oppropriate
company emploeyees and provide relevant safety

infarmation to local officials annually for use in the
event of an emergency: Apply this fumigant in an
effective and safe manner including emeyvgency procedures,
etc.

Ship holds, barges; containers on ships, vailvead cars
and containers shipped pigyyback by vail may be
fumigated intvransit. However, fumigated trucks, vans,
tvrailers and similar trangsport vehicles cannot be moved
over public roads oy highways until they are aerated.

Faellets and/ov tablets oy their reacted residues must
nat come into contact with any processad food with the
EXCEFTION that both can be added directly 4o praogcessed

brewers _rice. malts. and corn arils used in the
manufacture of besv.

Protect coppery silvery, gold and their alloys from
corrosive exposure to hydirogen phosphide.

Do not fumigate commodities with this product when
commodity temperature is below 40 degrees F (5 degrees
CY»s The only exception to this rule is cold weather
tohacca fumigation. GHee page of this manual.

EFFICACY

Comp lete control of listed insect pests is frequently not
achievede Factors contributing to less than 100% control
are gas lealkage, poor gaw distribution, unfavorable exposure
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conditions,
susceptible to hydrogen phosphide than others.

control, extreme care must be chserved

etce In addition,

some
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insects are less
To maximize
in spalting, higher

dosages must be used, exposure periods must be lengthened,
proper application procedures must be followrnd, and
temperature and humidity must be favorable.

USE PATTERN

1,

INSECT FESTS

Foth pellets and tablets are registered with the U. S.

Environmental Fretection Agency as an aid

of the following Iinsectst!
almond moth

angqoumois grain moth
bean weevil

cadelle

cereal Lleaf beetle
cigarette beetle
confused flour beetle
dermestid beetles
dried f-uit bzetle
dried fruit moth
European grain moth
flat grain beetle

fruit fly
granarvry weevil
greater wax moth

haivy fungus beetle
Haessian fly

Indian meat moth
COMMDLDITIES

Foth Detiaphos(R)}) Felletis and

in the cantrol

kthapra beetle
Lesser grain borer
maize weevil
Maditervanean flour
pink bollworm
raisin moth
red flour beetle
rice weevil
rusty grain beetle
saw—-toothed grain beetle
spider beetles
toebacco moth
vellow meal worm
Africanized bee
honey bee invested

with tracheal mite

moth

Tablets are registered by

EFA fov the fumigation of the fotlowing commodities.

a. Raw Aaricultural Commodities

almonds

bar ley
Brazil nuts
cashews
cocoa beans
coffee beans
coern
cottonseed
dates
filberts

f lowey seed
grass seed
millet

oats
reanuts

pistachio nuts
peRCoOrn

vice

rye

saff Lower seed

sesame seed

aped & pod vegetables
sovghum
soybeans
sunf Lowear
triticale
vegetable seed
walnuts

wheat

seedg

e
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pecans

Erocessed. Foods

The Listed processed foods may be fumigated with
Tletiaphos(R):s Undey no condition shall any
processed food or bagged commodity come in contact
with Ietiaphoa{R) tablets, pellets or residual dust
except that Detiaphos(R) may be added directly teo
processed brewers rice, malt and corn grits for use
in the manufacture of beer.

Frocessed candy and sugar

Cereal flours and hakery mixes

Cereal foods (including cookies; crackers, macaroni,
nondles, pasta, pretzels, snack foods and
spaghettil

Frocessed cereal grains (including milied fractions
and packaged cereals)

Cheese and chesse by—-products

Charolate and chocolate products (asserted
chocr late; chocolate liquor, cocoa, cotoa powder,
darl chocolate coating and mitk chocotate)

Frocessed coffee

Corn grits

Cuved, diried and pyrocessed meat products and dried
fish

Tiates

ried eggs and egg yolk solids

Iried milk, dyied powdered milk, nondairy creamers,
and nonfat drvied milk

Ivvied or dehydrated fruits (apples, dates, figs,
peaches, pears; prunes, raisins and sul tanas?

Ivvied and dehydrated vegetables (beans, rcarvots,
lentits, peas, potatn flour, potato products and
sp inach)

Figs

Mait

Feanuts

Frocessed herbs, spices, seasonings and condiments

Frocessed nuts (almonds, apricet kernels, Brazil
nuts, cashews, filberts, pecans, pistachio nuts and
walnuts)

Frocessed oats (int.cluding ocatmeal)

Rice (brewers rice grits, em-iched and polished,

ild rice)

Soybean flour and milled fractions

Frocessed tea

Yeast (including primary veaat)

animal _Eeed. and Fesed Inaredients

Nonfood Froducts,
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animal hide

Clothing

Precesgsed or unprocessed cottony wool and
other naturatl fibeve or cioth

Feathers

Furs

Human haiv, rubberized hair, vulcanized hair, mohair

Leather products

Tobacce

Wood, cut trees, wood chips and wood and bamboo
procducts

Faper and paper products

Imied plants and flowers

Seeds (grass seed, ovnamental herbaceocus plant seed
and vegetable seed)

Straw or hay

Tires (for mosjquito tontrol?

LOSAGE GUINE

Since hydrogen phosphide is a mobile gas and will penetrate
to all parts of the storage structure, dosage must be based
upon the total volume of the space being fumigated and not
on the amount of bulk commodity it containg. For example,
the same amount of [etiaphos(R) Is rei1uired to treat a
30,000 bushel silo whether it is full ov nots The following
dosace ranges are aliowed for bulk and space fumigations.

—— e e it et ot g o

nosABE GUIDE

FRODUCT FER 1000 CU. FT. FER 1000 EU.
________ STORAGE _CAFACITY
FELLETS 200 - 1450 250 - 1810
TABLETS 40 - 290 S0 - 340

NOTESY The maximum dosage allowed for dates, nuts and dried
fruits is B0 tablets or 400 pellets per 1000 cubic feet.

-

Theae dosages should not be excesdeds, It is important to
realize that shortensed expuvsure period cannot be compensated
for with an increased dosage.

tThe wide dosage ranges listed above are designed to
accommodate the variety of fumigation situations that might
occure The majoy factoy in selecting dosage is the
capability of the structure to hold hydrogen phosphide
during the exposure period and thus obtain and suatain
lethal concentrations throughouts It is move difficult to
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ocbtain penetiration of gas throughout the structure in bulk
stn-ad commodities. An example of this is the treatment of
grain stored in flat storage in which fumigant cannot be
uniformly added to the grain but must be probed or surface
applied.

Although it Is permissible to choose from the full range of
dosages listed above, the following dosage ranges are
recemmended for the various types of fumigations.

1.

RECOMMENDED DIDSAGES FOR SEVERAL TYFES OF FUMIGATIONS

TYEE _QF FUMIGATION LRSAGE _BANGE UNIT_OF YOLUNME®
’ EELLEIS IOBELETS

SFACE (INCILUDING FACK--
AGED COMMODITIES)

A. MILLS, WAREHOUSES, 200— &00 40-120 1000 CU. FT,
ETC.
B. BAGGED COMMODITIES 300- &00 40-120 1000 CU. FT.
C. DRIED FRUITS, NUTS 200~ 400 40- B0 1000 CU. FT.
AND DATES
It» STORED TOERACCO 200—- 400 40- 80O 1000 CU. FT.
HULK STOREDRN COMMDDITIES
A. VERTICAL STORAGE 300- 400 60-120 1000 CU. FT,
400~ 750 80-150 1000 BUSHELS
B. TANKS 400~ 700 80-140 1000 CU. FTe.
S500- 900 100-180 1000 BUSHELS
L. FLAT STORAGE 5001450 100270 1000 CU, FT.
(L.LODSE CONSTRUCTION) 650~-1800 130-360 1004 RUSHELS
. FARM BRINS T700-1450 140-290 1000 CU. FT.
200-1800 180-3460 1000 RUSHELS
E« RAIL CARS S00- 700 &£0-140 1000 CU. FT.
400~ 900 80-180 1000 BUSHELS
¥o BUNKERS, TARFED 300~ 700 60~140 1000 CU. FT.
GROUND STORAGE 400- 200 80-18¢0 1000 BUSHELS
G+ BARGES 300- 800 &0-160 1000 CU. FT.
400~ 150 80-150 1000 BUSHELS
He SHIFHOLLS 300- 4660 &60-132 1000 CU. FT,

400- 824 80--166 1000 RUSHELS

v \."“
\v\\
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#Uplume or storage capacity of the area being treated,

Ee

Foe

—— e —— — —— ——— ——

The upper dosages tisted are recommended in structures that
are of Loose constvructione.

SEALING

Theve are many factora affecting a fumigation but most ave
minor compared to sealing. Froper sepaling is necessary to
insure effective control of insects and to rrotect man and
other fovrms of Life in adjoining enclosed areas from
hydrogen phosphide during the fumigations Firoper sealing
miist include the closure of all openings except tiny holes
or narrow cracks that are very difficult to seale Maxinum
results, however, can be achieved if even these are sealed.
Polyethylene sheeting and masking or duct tape are adequate
sealing materials. Contact Research Froducts Company fovr
additional information.

EXFOSURE GUIDELINES

The following table may be used as a guide in determining
the minimum length of the exposure peviod at the indicated
temperatures.

TEMFERATURE TO WHICH FELLETS TAEBLETS
FUM1GANT aND/DR -

INSECTS ARE_EXEQSED. 0 e
Halow 40 F Ne Not Fumigate¥® Tio Not Fumigatewn
40 F - S3 F B8 daysil?2 hrs.? 10 days¢(240 hrs.?
54 F -~ 59 F 4 days (96 hrsees? S days (120 hrs.)
40 F — &8 F 3 days(72 hrs.) 4 days(?6 hrs.)
Above 68 F 2 days(48 hrs.) 3 daysl(72 hrs.?

The ilength of the fumigation muzmt be great enough so as ta
provide for adequate controul of the insect pests which
infest the commodity being treated. It is necessavy to
lengthen the fumigation at LlLower temperatures since insects
are more difficult to kKill under these conditionss In this
regard, the temperature to which the ingsects are expoaed is
the critical factor.

There is Little 40 be gained by exiending the exposure
peviod if the structure to be fumigated has not been
carefully sealed. Careful sealing is requived to ensure
that adequate gas levels are retaineds In fact, it is
advisable to seal more tightly for magnwesium pheosphide than
atuminum phosphide since megnesium phosphide genevates the
945 much movre auickly thus allewing move oppovytunity for
leakkage. FPropey application procedures must be followed to

Qs
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provide satisfactory disatribution of hydrogen phosphide gas
particularly in the fumigation of bulk commodity contained -
in Large storages.

When pellets or tablets are wot uniformly added to a bulk
commodity mass (i+e+ surface application or shallow probing)
exposure times must be substantially lengthened to allow
renetration of gas thvoughout the commodity. @As a '"vule of
thumb" a minimum of 1 day should be added to the exposure
time listed on above for each 10 feet the gas must
renetrate downward. It ia preferable to add 2 days for each
10 feet, Some structures can only be treated when

comp letely tarped.

In additien, the fumigatien period should be long enough that
tHe production of hydrogen phosphide has essentially ceased.
This will minimize worker exposure during further stovage
and/or processing of the treated bulk commodity as well as
reduce hazards in the disposal of spent magnesium phosphide
products remaining after space fumigationss Temperatuve and
humidity %0 which Detiaphos(R) Fellets and Tablets are
exposed are important to this determination since both Lower
temperatures and/Zor dry air retard gas release, This is
usually not a problem since magnesium phosphide generates
the fumigant gas very quickiy.

Consequently, exposure periods recommended in the table are
minimum periods and may not be adequate to control all stored
product pests under all conditions. This is particularly
true at lower temperatures (below 60 degrees F)>s Novr will
they always provide fov the cessation ef the production of
hydrogen phosphide when pellets or tablets ave exposed to
very low moisture Llevels, UGrain at 70 degrees F and 12
parcent moisture provides more than adequate conditions faorv
fumigation.

Jf the tempevature to which the insacts are expozed is
warmer than the temperature to which the pellets or tablets
are exposed (i.e, may occur in a2 winter space fumigation),
it may be pussible to obtain an effective ingect kill before
the fumigant is totally spent. In this event it is
permissible to conclude a space fumigation as soon as an
effective kitll has been achieved, however in this event the
pellets or tablets must be deactivated prior to disposal,
See deactivation instructions on page of this manual.,

Whenever possible, exposure periods should exceed minimum
periods lListed above. Rememher, the key to effective
results lLlies with correct dosage, long exposure perlods,
proper application procedures and well scaled enclosures.

ngﬁ
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00818 Q G. AFFL.ICATION FROCEDURES
008189 1. GENERAL. STATEMENT
00819
GO0B20 The following instructicns are intended to provide
0OoB21 geneval guidelines for typical fumigations. These
Q082 instructions are not intended to cover every type of
00823 situation nor are they meant to be restrictive. Other
QOB24 procedures may be used if they are safe, effective and
00825 conslistent with the propevties of magnesium phosphide
00824 products.
00827
00829 2. AFPLICATION PROCEDURES FOR DIRECT ADRITION OF FELLETS OR
00829 . TARLETS TO BULK COMMODITIES.
00830
00832 U a+ Commodities! Listed raw agricultural commodities, seeds,
00833 ’ wood chips, animal feed and feed ingredients; and processed
( o014 brewers rice; malt antd covrn grits used in the manufaclure
J0B3S of beer.
00834
00838 U be Storage Siructurest EBins, tanks, silos, granavies, flat
0083y stovrage, bunkers; bulk rail cars, etc.
00840
00842 U c+ Erocedures For. Vertical Sitarase! (concrete upright bins and
00843 other silo type bins thkat can be quickly transferved)
00844
00BAS (1) Fov best results a'l cracks and openings with
QLB4A6 the exception of fill openings should be closed
QOR4aY or sealed prior to fumigating the bine To this
00048 end, vents near the bin top connecting adjacent
QOB4Y bins should be sealed prior to the fumigation.
00850 If the bin is enlered to szal these openings
0O0OBH1 after the fumigant has been added, pvroper
( 10852 respiratory protection must be worn.
JORES
0054 (2) Dhetermine minimum exposure time based on
Q0BS5S commodity tempevrature and moistures, GCommodity
0085 molstures of 12.0% are more than adequate to
Q0857? ) obtaln complete reaction of the fumigant.
00858
ooRnYy (3> Calculate the number of pellets or tablets needed
00840 and the rate at which they must be added based upon the
008461 rate at which the bin will be filled.
00842
NOH&E (4) Fellets or taolets may be applied by hand or by an
008464 automatic dispenser on the headhousesgallery belt or
0OaLY into the flll openings An automatic dispenser may also
O0B64 be used to add fumigant into the upleg of the elevator.
00RsH Add fumigant in as continuous & manner as possible to
0OB&? the commodity siveam.
00870
ooavi (5) Beal the bin deck openings after the application is
ooBvY2 complete.

00873
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QoYY
Leleliree)
00BPY
007?00
006701
00202
007203
00904
00905
0072046
0907
0708
GO0
GO?10
00711
00912
00913
0094
009215
00714
00917
00?1”
00919
00920
00721
OGO923
00724
QOP2S
00926
00927
00728

de

(&)

7

(8)

()

Fage 17

Vertical bins can also be fumigated by deep
probing.

Hing requiring more than 24 hours to fill should
not be fumigated by divect additien as the bin is
filleds The=e bHins must be fumigated by probing,
surface applications or other appropriate methods.

Fost “"DANGER' placards on all entrances and on the
discharge gate.

Eins needn’t be aerated until they are transferred.
Workers must not be over exposed during this fransfer.

Frocedures For Flat Storaset! (rectangular shaped bins,
tanks, farm style bins and other horizontal bins)

(1?

(4)

Check the storage for tightness.

To the extent practical, seal any vents, cracks or
other sources of Leaks.

Determine application proucedure to be used. This
can Include shatlaow probing, deep probing, uniferm
additioen as the bin is filled, oy surface applicatione.

Eins requiring mere than 24 hours to fitl should not be
fumigated by addition as the bin is filled since larye
quantities of gaseous fumigant may escape before the
bin is finally sealed.

Frobes should be inserted at horizontal intervals along
the length and width of the bins The number of pellets
or tablets per probe is determined by dividing the
total numbey of peliete or teblets by the total number
of probings. Fellets er tablets will be dyropped into
the probes at intervals as the probe is withdrawns
Releasing atll the fumigdant into the probe at once may
retard the production of hydregen phogphide and might
cause an ignition of gas trapped in the clump of
pellets or tabletsg.

Surface application can be used iIf the bin can be made
sufficiently gas tight to contain the fumigant Long
enough for it to penetrete thvroughouts In this
instance it is advisable to place 174 of the dosage in
the floor Llevel aeration ducta. This fumigant must not
contact Liquid phase water.

Ietermine dosage and exposure times. The dosage
will depend in Large part on a combination of
the tightneas of the seal, the application
procedure and the grain depths The poovrer the
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seal and the farther the gas aust penetrate to
vyeach throughout the bin the higher the rejuired
dosage will be. For good rasults add the Llength
of time required for the gas to penetrate
throughout the bin to the exposuve time given an
page of this manual. To the extent
possible; tenygthen the exposure periods As a
"rule of thumb®” & minimum of 1 day should be
added to the exposure time for each 10 feet the
gas must penetrate downward. It is preferable
to add 2 days for each 10 feet.

Arrange enough applicaturs and otheyr workers to
comp lete the job quickly enough fo avoid
excessive exposure to hydroegen phosphide gas.
The productien of gas duving application can be
significantly retarded by venting flasks
outdoovrs,; conducting fumigations when
tempevatures in the bin are lowest, and other
work practices. It is usually advizable,
however, to weav apprvoved respivatory protection
from start to finish since gas production is
much more rapid than when using aluminum
phosphides Monitoring with a suitable detection
device is required to acssure that the 0.3 ppm B
houy TWA is not exceededs See “"Industrial
Hygiene Monituvring' sectivon on page of this
manual.

It is often advisable as an additional sealing
measure to cover the commodity with plastic tarpsa.

Geal all remaining exits,
Fost "LIANGER" placards on and tock all entrances.
The bin nesdn?’t be aerated unless reentry is

vequireds Consult safety procedures listed elsewhere
in Labeling,.

Erocedures for EBunkers.and. Qither Ouitdesr Tareped
Commoditiest :

(1)

2

(3

See steps "3 and Y4" |n section ""d" above.

When tarps ave being spread over gvound storage
they should be glued, clamped ov otherwise
sealed tognthers Sand or water snakes can be
used for a ground seal,

Applitation may be made through slits in the
tarp ov the tarp can be spread over the
commodity after applications Seal slits after
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application.
(4) Fost “DANGER" placarvds.

(5) This is an outdoor application so safety
monjitoring ard respiratory equipment are not
regjuired.

Erocedures for Bail Cars. Containerss Irucks. _and
other. Iranseort Yehicles?

Rail cara, containers, trucks, and ather transpart
vehicles loaded with bulk commodities to which
Llatiaphoes(R} Tabliets or Fellets may be added are
treated in essentially the same way as any other
storage facilitys Detiaphos{(R) may be added as the
vehicle is bzaing filled, the dose may be scattered
over the surface after Lloading has been completed or
the tablets ov pellets may be probed below the
surface., Carefully seal any vents, cracks or other
leaks particularly if the fumigation is to be
carried out intrenaits. Remembers rail cars and
containers shipped piggyback by rail may be
fumigated intransit, but it is not Legal to move
trucks, trailers: etce, over public voads or
highways until they are aevated. See section
"III.J" on page of this manual for recommendations
on placarding, commodity aeration and training of
persons authorized to vemove placavding,

Motify the consignee if the commodity is to be shipped
under fumigation. If the consignee is unfamibiar with
proper handling of fumigated vail cars, it is recemmended
that they be provided with the necessary informations

Evocedures for _Farm_Bioraues

1) General
Bince on farm wtorage is almost always flat
storage, refer +to "Procedures for Flat Storage"
on page of thig manuate Except when
treating cold andZor very dry grvain it is
advisable to use aluminum phosphide since the
1uick gas production with magnesium phosphide
may cause greater applicator exposures The
auick gas release can also cause additionat gas
leakage, The instructions which follow provide
additional guldance.

(2 Bealing
Leakage js the single most important cause of
faiture in the treatment of farm bins. Since
these bins are usually small by comparison they
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have a higher Lealtage area in praportien +to
their capacitys Most wooden granaries are so
porous that they cannot be successfully
fumigated unless they are completely covered
with plastic sheeting or simllar tarps Sieel
bing are also ustually of very loose construction
and therefore, require much attention to sealing.
ALl vents and aevation ducts must be tightly
sealed using 4 mil polyethylene sheeting or its
equivaients The plastic must be sealed directly
Yo the metal with tape or other adhesive. It is
not sufficient to "cinch up' the plastic as with
a belt. The surface of the grain should be
covered with plastic sheeting after Detjaphes(R)
has been applieds Tarping of the grain surface
will areatly reduce lealkage. 0Ot er sealing
technidques are recommended, i{.ea. closure of all
Large cratcke with caulking, foam insulation or
other sealant, Bealing these cracks willl
greatly reduce the required dosage. Twe mil oy
thicker plastic can be used for tarping *he
grailn surface, however, the plastic used on the
outside of the bin should be at Lleast 4 milse.
When an entire structure is tarpes the plastic
must be at leas* 6 mils thick to prevent
excessive tearing during the fumigation.

losage

Unless ali the large cracks are sealed as
described above the dosage recommnended should be
180360 tabiefs or 200-1800 pellets peyv 1000 bu.
capacity of the space under the plastic tarp.

Additional Application Instructions

Frobing tablets o pellets into the grain mass
is the recommended methed of applications Frobe
tngertions should be scattered evenly agver the
surfaca, A rigid PVC pipe, about 5 to 7 feet
long and 1 1/4 ionch diameter can be used. In
this evant,; use about 220-50 tablets or 100~250
pellets per probes The fumigant is gradually
veleased into the probe as It is withdvawn fraom
the graine Releasing all the fumigant into the
probe at onte may retard the production of
hydregen phosphide and might cause an ignition
of gas trapped 1a the clump of pelliets ar
tablets. Flace no movre than 174 of the total
dose in floor level aevation ducts. FEe sure the
inside of the aeration duct is dry before adding
the pellets or tabletss Addition of
Detiaphos(R) to water in an aevation duct can
cause a flre, SBeal the aeration fan as

descy ibed above.

W7
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Additional Frecautiona T

No not fumigate bins that will be entered by humans or
animals prior to aevatlon, Ilo not fumigate areas which
housge equipment containing copper ov other metals which
will be corroded by hydrogen phosphides This includes
electvical and electronic equipment.

Flace "DANGER" placavrds on entvances to the bin and
near the ladder. See section on "FPLACARLING OF
FIY'IGATED AREAS" on page of this manual.

An approved canister respirator must be worn for
indoor applications IXIf an approved respirateor
is not available, application must be done from
outside of the site to be fumigated. Alas vefer
to all other precautions given in this manual.

Fost Aesration Treatment

It is good practice to gpray the grain surface with an
approved insecticide protectant to retard reinfestation
and to fog the space above the grain to kill existing
adult flying insects.

3+ AFFLITCATION PROCEDURES FOR SPACE FUMIGA'TIONS.

1] a. PErocedures for Millas. Warehouses. Eoed Frecessing Fiants,
u Chambers. Trucks, Trailers. Containers. and.ather Static
u Bealable Enclosures

(1)

(27

(3

(4)

Determine the dosage of tablets or prllets to be
applied based upon the following parameters for
space fumigationt

The volume of the structure

The aiv and/or commodity temperaturae

The general tightneas of the structure to be
fumigated.,

Determing exposure period baved on the "Exposure Guide"
on page of this mavrual.,

Seal all openinge except for the door being used to
enter and leave. Fay particular attention to openings
to connecting oy adjacent structures,

Flace trays or sheets of Kraft paper or foil, up
to 12 sqs ft. (1¢1l 84s m) in area, on the flooyv
throughout the structure to hold Detlaphos(R)
Tablets or Fellietg.

Bpread Detlaphus(R) on the ashepts at a density
no greater than 30 tablets per sq. ft. or 75
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pellets per s fte. This corresponds to .
slightly more than one half flask of tablets or
one half flask of pellets per 3'x4! sheet.
Check to see that they have not plled up and
that they are spread out evenly to minimize
contact between the indlvidual tablets or
pellets.

Fellets and tabiets may also be applied in
moisture permeable envelopes to fumigate
commoditieas, When fumigating in this way the
envelopes must be fastened to a substantial
suppovyts Flace no move then 10 peliets nor more
than 2 tablets inte one envelopes D[etiaphos(R)
Pellets and Tablets shall not be placed in or
attached to commodity packages intended for
retallers.

When fumigating multipte story buildings, each

flooy Is considered a sepavatz enclosure. #fApplication
should begin with the top floor and end with the gyrouud
floov.

Seal all remaining exits.
Flacard and Lock all entrances.

fierate the structure upon completion of the exposure
period. Standard aervation time and practices should be
developed using a Low level detection device.,

Fractices wili vary widely at different sites but wilt
usually include opening windows, doors, and vents and
activating any ventilation equipments Reentry of an
unaerated structure must be done in pairs wearing
appropriate respiratory equipmnent.

Nispose of remaining dust from tablets or pellets.
SEE "GTORAGE AND LISFOSAL" on page of this
manuals Avoid breathing the dust.

b Frogedures _for Beato Fumigations_ lUnder_ Tarest

Geneval

Follow the peytinent instructions given immediately
above in part "a",

Use of plastic sheeting or tavpaulins to provide a
fumigation encltosure igs one of the easieast and least
expensive merans foy providing relatively gas tight
enclosures which are very well suited for fumigation,
Flastic tarpes are penetrated only very slowly by
hydrogen phosphide gas, and tight coverings are readily
foarmed from the sheets. The volume of these enclosures
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may wvary widely.

Sealing

An enclosure suitable for fumigation may be formed by
covering packaged commodities with plawtic sheeting,
The sheets may be taped, glued, or clamped together to
provide a sufficient width of material to ensure that
adequate sealing is obtained: XIf the flooring upon
which the commodity rests is of wood or cther porous
materialy, it should be repositioned onto plastic
sheeting prior to covering for fumigations The plastic
coveving of the ptle may be sealed to the floor using
tapre; giue, sand or water snakes, by shoveling sgil or
sand onto the ends of the plastic covering or by other
suitable procedures. The plastic covering should be
reinforced by tape or other means arvound any Ssharp
corners or edges in the stack so as to reduce the risk
of tearing: Thinner sheeting, about 2 mils, is
suitable for most indeoor tavp fumigations. However, 4
mil plastic ovr thickeyr is more suitable for cutdoor
applications where wind or other mechanical stresses
are likely to be encountered.

Additional Application Instructions

Tablets or pellets may be applied under the edge
of the tarp or through stits:. The pellets or
tablets shonld be protected from condensation or
other socurce of waiere. The slits in the
covering should be carefuliy taped to prevent
Loss of gas once the dose has been applied.
Fellets or tablets must be placed in a single
layers. Care should be taken to prevent the
plastic tarp from covering the pellets or
tablets in such a way as to prevent contact with
moist air or to confine the gas. Refer to other
sections for dosage and exposure times.

Additional Frecautions

BSse appropriate precautions if the fumigation is
conducted indoovrs as opposed to outdoors.

Indoor fumigation precautions are handled as any
other situation whevre the application is made
from outside the area being fumigated (i.e. the
adding of pellets or tablets to a dispenser for
uniform addition te grain). Wovrkers may occupy
ad jacent indoor areas but they must be protected
fyrom overexposuvre to hydvogen phosphide by
adezuate sealing, ventilation o as a last
recort, regpiratovy equipment.

Do not walk on stacks during the fumigation.

Flace "“IANGER" placards at conspicucus points on the
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encloesure,
Follow pyecautions listed elesewhere in labeling.

Aevation

Frecautions must be taken to assure that
exposure to hydvogen phosphide in excess of
allowed timits does not occdar both during the
fumigation and aeration.

AFFLICATION FPROCEDURES FOR INTRANSIT FUMIGATION OF SHIF
HOLDS

aes

be

General Information?
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Shipboard fumigation is alse regulated by the U.S5.
Coast Guerd Rirqulations 46 CFR 147A.

This product is toxic to fishe Keep out of lakes,
streams and other aquatic environmentss To not
contaminate water by cieaning equipment or disposal of
wastes.

Ere-Vovaag Fumigalien Frocedures and Frecauticnst

()

2>

(3

Refer 1o and comply with the regulations and
procedures found in U.S. Coast Guard Regulation, 44 CFR
1474,

Prior to fumigating a vessel for intransit cargo
fumigation,; the master of the vesael or his
representative, and the fumigator must determine
whether the vessel is suitably designed and cenfigured
80 as to allow for safe occurancy by the ghip’s cyvew
throughout the duration of the fumigation/vaovage.

If it is determined that the design and
configuration of the vessel does not allow for
safe occupancy by the ship’!s crew thyoughout the
duration of the fumigation/vovage, then the
vaessel will not be fumigated unleass atl crew
mzmbers are removed from the vessel. The crew
members will not be aliowed to re—occupy the
vassel until the vessel has been propevly
aerated and a determination has been made by the
master of the vessel and the fumigator that the
vesael I8 safe for occupancy.

The person responsible for the fumigation must

notify the master of the vessel, or his representative
of the vequirements relating to personal protection
eluipment#,; low range detection equipment and that a
peraon qualifted in the use of this squipment must
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accompany the vessel with cargo under fumigation.
Emergency procedures, cavge ventilatioen, periodic
monitoring and inspections, and first aid measures must
be discus=ed with and understood by the master of the
vassal or his representative.

Seal all openings to the £avgo hold ev tank using
suitable, watey proof, gas tight materials. Lock
and/or otherwise secuvre all cpenings, manways, etc.
used to enter the holide. PFost appropriate "“"DANGER"
placards on same.

On tankers the over—space pressure relief system
of each tank must be sealed by (1) the closing
of appropriate valves and (2) sealing the
openings inte the over—space with gas tight
materials.

Contact appropriate authorities.,

If the fumigation is not completed and the vessel
aerated before the manned vessel leaves port, the
pevrson in charge of the vessezl shall insure that at
least twp units of personal protection equipment and
one gas or vapor detection device and a person
qualified in their operation be on board the vessel
during the vovage.

Iiuring the fumigation er until a manned vessel

leaves port or the cargo is aerated, the person in
charge of the fumigation shall inswure that a qualified
PEeYs0N UsSing g9as oy vapoy detection equipment test
spaces adjacent to the fumigated cargo armna and all
regularly occupied spaces for fumigant Lleakage.

If Leakage of the fumigant is detected, the person in
charge of th2 fumication shall take action to correct
the leakage or shall inform the master of the vessel or
his representative of the leakage so that corvective
action can be taken.

Review with the master, or his representative, the
voyvage precautjions and procedures.

¥FPersonal protection equipment means a
vespiratnr oy gas mask fitted with a canister
designed foy phosphine gas which is approved by
NIDSH/MESHA. A gas mask and canisier is appyoved
for use up to 15 ppms Above 15 ppm or at
unknown concentrationa a SCHA or its5 equivalent
must be used,

Erocedures foyr. Bulk Lry Larao_ Vessels and _Tapkers!




01373
01374
01375
01376
QL3577
01378
01379
01380
01381
01382
013683
01385
01386
0138y
01388
1389

1320
01391
013292
01393
01394
01393
01394
01397
01398
01399
01400
01401
01402
01403
01404
01405

1406
+1407
01408
01410
01411
01412
01413
01414
01415
01416
01417
01418
01420
01421
01422
014224

C 01425

01426
Q1427
01428
014229

L1

de

T

(1) Apply eithey the tablets or pelilets by scattering
them uniformly onto the commodity surface utilizing as
much of the total suvface area as possible, or insert
them uniformly inte the commodity mass by hand or with
probes to any depth desired.

(2) Close and mecuvye hatch covers, tank tops,
butterworths,; etc. immediately following application.

Vayvage Frecautlons_ and Eruceduresd

{1) At regular intervals monitor spaces adjacent to
areas containing fumigated cargo and all regularly
occupied areas for fumigant Lleallage using appvopriate
gas detection equipmeni.

Special attention should be given to living quarters,
kitchens, storerooms,; mess halls, kheel ducts, day
rooms, the byidge; engine room and any other enclosed
spaces pccupied or frequented by crew members during a
voyage.

(2) If hydrogen phosphide is detected, evacuate the space
oy aveas Locate and seal off the source of the Lealk
wear ing appropriate vespivratory protection ezuipment.
Ventilate the area before allowing occupants to
return.

(3) Do not entey fumigated holds or tanks.

(4) Ilo not open, ventilale or aerate the fumigated
holds during the wvovage.

Erecautions.and _Erocedures _Durinpa_Rischarge!

If necessary to enter holds prior to discharge, test spaces
directly above cavgo surface for fumigant concentration,
using appropriate gas detection and personal protection
equipment. Do not allow entry to fumigated areas without
personal protection equipment, unless fumigant
concentrations are at safe levels, as indicated by a
sujtable detector. .

Egrsenal Rrotective Esuirment. and Monitorinat

(1) Fully loaded holds on dry bulk carriers are
considered an ocutdoor fumigation,

(2> Tanker holds which must be entered to fumigate and
partially Loaded holds on dry bulk carviers are
fumigated from within the area being treated,

(3) Bee sections "I" and "M" on pages of this manual
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for requivements.

{4} If hydrogen phosphide is detected a minimum of two
qualified persons on ship should wear the gas mask and
canister described above while aerating the area and
Locating and sealing the Leak.

AFFLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF CONTAINERS
ON SHIFS

ae

b

Coe

When fumigating bulk commodities t¢ which direct

addition of pellets or tablets is not ailoewed or packaged
comnodities, refer to section "“3,a" on page of this
manual. Do not place tabiets lLovsely on trays o sheets of
Paper orv foil since movement of the centainer may disyupt
the correct placement of pecllets or tablets, Instead they
must be applied in moisture permeable envelopes as
descyibed in section "3J.a.(6)",

When fumigating a commodity by direct addition of
pellets or tablets, refer to Section "2.f." on page
of this manual,

Intrangsit fumigation of containers on ships is

regulated by Coast Buard Regulation 48 CFR 147A and the
applicator or shipper must obtain and comply with U.S.
{oast GGuard Special perait No, %52-75, Contact the Coast
Guard or Research Froducts Company for additional
informations

de Comply with general precautions given in labeling.

AFFLICATION FROCEDURES FOR FUMIGATION OF BARGES

as

be

Ganeral

Since barge fumigation is & typr of flat storage fumigation
as well as having similarities (n common with a ship, vefer
to the sections “Frocedures fo- Flat Storage" on page

and "AFPLICATION FROCEDURES FO'i INTRANSIT FUMIGATION OF
SHIF HOLDS" on page .

Barge fumigation is regulated by the U. S. Coast Guayrd
Regulations 46 CFR 147A as modified by U., 8. Coast Guard
Special Fermlt 2-75+ The shipper or fumigator must possess
this permit prior to fumigating, To obtain this permit
contact
UeB¢ Coast Guard
Hazardous Materials Rranch
Washington, D.Cs 20593-0001.

Seallina
Special care must be taken in determining whether a barge
is suitable for fumigations Excessive leakage may ocour
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014846 thyough poovly sealed hold covers. .
5487
01480 7+ APFLICATION FROCEDURES FOR FUMIGATION OF RODENT ANT MOLE
01489 BURROWS
014%0
01492 U a. List_of Buryvowings Feusts
01493 Detiaphos(R) Tabiets and Peliets may be used out of
01474 doovs only for the control of the following
01495 burrowing rodents and molest marmot spe -
01494 woodchucks .nd yellow-belly marmots {(rockchucks)},
01497 prairie dogs (except Lltah prairie dog), Norway and
01498 voof rats, mice, ground squirrels, moles {(except in
05,499 - Indiana), voies, gophers and chipmunks (except in
01500 Californial.
01501 .
01503 U b, fAppligation Insiructions
“S504 Add from 2 to0 8 [Detiaphos{R? Tablets or 10 to 40
OLE0S Detiaphos(R) Feliets to each buryow opening. Seal
031504 tightly by shoveling soil over the entrance. Flace
01507¢? the pellets or tablets far enough down the burrow
01508 that the so0il used to plug the buvrrow doesn?tt cover
01509 the pellets or tablets; stowing down their actions
01510 Where possible; subsurface tunnels or vunways should
01511 be treated every 5 to 10 feet with a do=e of 4 to 8
01512 tablets or 20 to 40 pellets. Use lLowey rates in
01513 smaller buryows, in tight soils, under meist soil
01514 conditions and higher rates in lLavger burrows, in
01518 perous soils and/oy when soil moisture is Lowse In
01514 extremely dry or porvous soil, (t s sometimes not
01517 possible to obtain satisfactory vesults, This is
01518 particularly true in instances where the buvrrow
01519 systems arve extensive such as meles or gophers. It
( 1520 is always better not to fumigate during extended
L1521 periods of dry weather. Treat veopened burvows and
01522 fresh runways a second time 1 to 3 days after the
01523 initiat treatment.
014524
01525 [letiaphos(R) may be used out of doors only, for
01526 control of burrowiny pests. Lo not use within 15
01527 feet (S meters) of inhabited structurea. Tlo mot
014528 apply to burrows which may open undeyv ov inte
01529 occupied buildings.
01530
01532 U ce Environmental Hazards
0153% Thie product is highly toxic to wildlife:. Non-target
01534 organisms exposed to hydrogen phosphide gas in burvows witl
01535 be killed. Do not apply divectly %o water or wetlands
01537 (swamps, boge: marshes, and pothotes)s Do not contaminate
015483 watey by cleaning of equipment or disposal of wastes,
01539
01540 U de Endanaered Seecies Resirictions
01542 The use of Detia(R) ROTOX(R) In a manner that may

01543 kill or otherwiae harm an endangered oy threatened
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species or adversgly modify thely habitat is a
violation of federal lLaws. Before using this
pesticide on range and/or pastureland in the
counties listed belows You must obtain the FESTICIDE
USE BULLETIN FOR FROTECTION OF ENDANGEREL SFPECIES
fovy the county in which the product is to be used.
The bulletin is avallable fvom your county extension
agent, state fish and game office, or your pesticide
dealer. Use of this product in a8 manner
inconsistent with the PESTICIDE USE EULLETIN FOR
FROTECTION OF ENDANGERED SFECIES is a violation of
federal Laws. \

Even if applicable county bulletins do not prohibit
the use of this product at the intended site of
application; you may not use this product for
control of prairie dogs in the states of Arizona,
Colsrado, Kansas, Montana, Nebraska, New Mexico,
Novrth Dlakota, Oklahoma, South Dakota, Texas, Utah or
Wyoming unless a pre-control survey has been
conducted. Contact the nearest U.S. Fish and
Wildlife Service endangered species specialist to
determine survey rejquivements in your areas This
survey must be in tompliance with the black-footed
ferret survey guidelines, developed by the U.S. Fish
and WildlLife Sevrvice, and a determination must be
made in accovrdance with the guidelines that
black-footed ferrets are not present in the
treatment area.

CALIFORNIA

Fresno, Inyoy Kern, Kings, Madera, iierced, Monterey,
San Benito, San Luis Obispos Santa Rarbara,
Btanislaus and Tulave

FLORIDA
Statewide

GEORGIA

Arpling, Atkinson, Racon, Baker, Ben Hill, Rlieckley,
kerrien, Brentiey, Brooks, Eryvan, Bullock, Calhoun,
Camden, Candler, Charlton, Chatham, Clinch, Coffee,
Colquitt, Cook, Crisp, Decatur, Dodge, Dooly,
Naugherty, Early, Echols, Effingham, Emanuel, Evans,
Glynn, Grady,; Irwin, Jeff Davis, Jdenkins, Johnsan,
Laniev, Lawrens, Lee, Liberty, Long, Lowndes, Macon,
McCintosh, Milleyv, Mitchell, Montgomery, Fierce,
Fulaski, Screven, Seminole, Telfair, Tattnall,
Thomas, Tifts Toombs, Treutlen, Turner, Wave, Wayne,
Wheeler, Wil :ox and Worth

NEW MEXICO
Hidalgo

sy fud
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Beaver, Gavfield; Ivon, Kane, Fiute, Sevier,
Waghington and Wayne

WYOMING
filbany

Seecial Lotal Restrictions

{1)

23

(G )

{(4)

(&)

(P

NORTH CAROLINA

Ietiaphes(R) Tablets and Pellets may only be
used foy control of rats and mice in the state
of Naorth Carolina. Use against other pests is
net permitted.

OKLAHOMA

A special permit for black—tailed praivie dog control
by poisoning is vequived in Oklahoma. Contact the

Ok lahoma State Depavtiment of Wildlife Conservation to
obtain this permit.

WISCONSIN

& state permit is required for use of pesticides in
Wigsconsin to contvol small mammals, except rats or
mice. Flease contact your local Department of Natural
Resources office for information.

INLDIANA
Use of Lietiaphos(R) Tebiets or Fellets for mole
conirol (s not legal in the astate of Indiana.

MISSOURT

A state peymit is reqauired for use of pesticides in
Missouri to contvol small mammals, except rats and
mices Flease contact the Missouri Depariment of
Conservation office for information.

KANSAS

A special permit for black—-tailed praivie dog control
by poisoning is requived in Kausas, Contact the Kansas
Fish and Game Commission to obtain this permit,

CALIFORNIA
Use of Detlaphos{R) Tablets and Fellets for

chipmunk control is not Legal in the staioc of
Califormnia.

AFFLLICATION PROCEDURES FOR FUMIGATION OF EBEEHIVES, SUFERS

AND' OTHER EBEEREEFING EQUIFMENT

I'etiaphos(R) Tablets and Fellets may be used for the
contvyol of the greater wax moth in stored beehives,
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sypers and octher beekeeping equipment and for the
destruction of bems; Afvicanized bees, and diseased bees
including those infested with tracheal mites and
foultbroode. The recommended dosage for this use is &60-90
tablets or 300-450 peliets per 1000 cu. ft.

Fumigations may be performed in chambers at atmospheric
pressure, under tavpaulins, etc.y by placing the tablets or
peliets on trays or in moisture permeable envelopes. Do not
add move than 2 tablets or 10 pellets to each envelopes. Honey
from treated hives or supers may only be used for bee food.

‘COLD WEATHER TOBACCO FUMIGATION

An effective tobacco fumigation can be achieved at 40
degvees F. This temperature is the temperature to which
the peliets or tablets are exposed; not the cutdoor
tempevrature. The fumigation should Last at Least 24
hours prior to aeration. 8Since this is a shorter
exposure period than normally uased at cold temperatures,
extra care should be taken to assure the Tumigant is
spent prior to risposals The wet or dvry method of
deactivation may be used, however, when using the dvy
methad the dust must not be accumulated so as to confine
the gas being reieaseds The wetl method of deactivation
je recommended.
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FROTECTIVE CILLOTHING

Wear dry gloves made of cotton o other matevial when
centact with tablets,; pellets, ar their dust is Likely.
Wash 'tands after uses

RESFIRATORY FROTECTION
1. WHEN RESFIRATORY FROTECTION MUST EE WORN

NIDBH/MSHA approved respiratory protectien must be worn
during exposure to concentraiions in excess of permitted
Limits or when concentrations are unknown.

2+ - FERMISSIPBLE GAS CONCENTRATION RANGES FOR RESFIRATORY
FROTECTION DEVICES

A NIOSH/MSHA approved; full face gas mask — hydrogen
phosphide canister combination may be used at leveits up
to0 15 ppm oy 1o escape firom levels up to 1500 ppm.
Above this level or in situations where the hydyogen
phosphide concentration is unknown, a NIOSH/MBHA
approved, self-contained breathing apparatus (SCEA) or
its equivalent muat be used. The NIDSH/0SHA Focket
Guide, B8-8%, DHEW/NIOSH 78-210, lists these and other
types of approved respivators and the concentration
Limits at which they may be used.

%+ REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY FROTECTION

Respiratory protection must be available at the site of
application in case it is needed when applying
Detiaphos(R) fyom within the structure being fumigated.
An approved full face gas mask - phosphine canister
combination or self-contained breathing apparatus (SCEA)
ov its equivalent must b available at the site of
applications If SCBEA ov its ejuivalent is not available
at the application site, it must be available locally,
for exampley, at a flre staticen or rescue squad.

Respiratory protection need not be available for
apptication from oufside the area to be fumigated such
as addition of tablets ov pellets to automatic
dispensing devices; etc.y if exposures above the
permitted exposure Limlt will not be encountered.

Respiratory protection need not be available for outdoor
applications,

If respiratory equipment Is not availablie on a farm the
applicatiun must be done fvrom outside the atructure.

FLLACARLING OF FUMIGATED AREAS

The applicator must placard or post all entrances to the
fumigated area with signs bearing!

: !
EHME
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1. The signal word "DANGER/FELIGRO" and the SKULL and
CROSSEONES symbol Iin red.

2. ‘The statement, "Area and/or commodity under fumigation,
D NOT ENTER/NO ENTRE".

3+ The statement "This aljgn may only be removed after the
commodity is completely aerated (contains G.3 ppm oy
{ess phosphine gas)es If incompletely aerated commodity
is transferved to a new site, the new site must also be
placarded and worker= must not be exposed to more than
0.3 ppm phosphine."

4, The date and time fumigation begins and is complieted,

S5 Name of fumigant used.

4. Name, address, telephone numbher of the applicatar.

Aft entrances to a fumigeted area must be placavrded. Where
possible, placards should be placed in advance of the
fumigation in order 1o keep unauthnorized persons away. For
yailroad hopper cars, placarding must be placed securely on
both sides of the car neay the Lladders and next to the top
hatch into which the fumigant is intvoduced.

I'o not remove a placard untii the treated commodity is
agrated doun to 0.3 pprm or Lless: To deteyrmine whether
aeration is completey, each fumigated site or vehicle must be
monitored and shown to contain 0.3 ppm or itess hydrogen
phosphide gas in the air apace around and, when feasible, in
the mass of the commodity.

Transfer of incompleteily eevated commodity to a new site is
rpevrmissible, howevery the neu storage must be placarded if it
contains more then 0.3 ppm hydroygen phosphide.

Workers who handle incompletely asrated commodity must be
informed and aprroprilate measures must he taken (.24,
ventilation or respiratoyy protection) 1o prevent exposures
from exceeding the exposure Llimits for hydroyen phosphide.

It is recommened that the person vresponsible for removing
the placards be familiar with the physical, chemical and
toxicological properties of hydvogen phosphides They should
also be Knowledgeabie in how to take gas readings, exposure
Limlts, symptoms and first aid treatment for hydrogen
phosphide poisoning.

GAS LDETECTION EQUIFMENT

There are several reliable devices marketed, One type

Is the hand pump when used in ~onjunction with the
appropriate detector tubes They ave portable, simple
devices and do not require i{ntensive tralning or elaborate
supporting equipment to opevate. Futhermove, they are
Inexpensively adaptable 10 vemote monitoring procedures and
will measure concentrations of hydrogen phoesphide In aly in

7).1\ i'l.. . )
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01787 trace amounts on up. Use instructions are eaclosed with.
01788 each purchase. Consult vour Llocal supplier of such
01789 equipment or contact Research Froducts Company for morve
01790 information.
01791
01792 L+ AERATICN OF FUMIGATED COMMODITIES
01793 i. FOODS AND FEEDS
01724 Toalerances fovr hydrogen phosphlide rvesidues have been
01795 established at 0.1 pem for animal feeds and 0.01 ppm for
017964 finished foods. To Quavantee compliance witit these
Q1797¢ folerances, it is necessary to aerate these commodities
017983 for 48 hours prior to offering them te the end
0179y CONSUMEYT »
01800
01801 2. TORACCO
0180z Tabacco must be aerated for at least three days (72

( 1803 hours) when fumigated in hogsheads and for at least two
01804 days (48 hours) when fumlgated in other containers,
0180 When plastic lLiners are used, longer aeration periods
018046 wlitl probably be requived to aerate the commedity down
01807 to 0.3 ppm.
01808
01809 3+ fs an alternative to these asration periods, each
01810 container of a treated commodity may be analyzed for
01811 residues using accerpted analytical methods. If residues
01812 are tess than tolerance levels, the commodity may be
0181% shipped to the consumer vregardless of the above holding
01814 periods.
01815
01816 M:s AFFLICATOR AND WORKER EXFOBURE
01817 1. HYDROGEN PHOSFHIDE EXFOSURE LIMITS
018318 Exposure to hydrogen phosphide must not exceed the 8

( we1e hour TWA of 0.3 ppm for applicators and workers during
41820 application: aApptlication is defined as the time perlod
0182, covering the opening of the first container, applying
01822 the appropriate dosage of fumigant and closing up the
01823 site to be fumigated: ALL persons in the tvreated sifte
01824 and In «djacent indoor areas are covered by this
0182% exposure standard,
01826
01927 After application is completed worker ov appticator
01.828 exposuyre must not exceed 0.3 ppm maximum concentration,
01829 Such exposures may occuvy because of leakage inte
01830 enclostd areas from fumigation sites, during reentry or
01831 during transfer of unaerated commodity.
01832
01833 2¢ AFPLICATION OF FUMIGANT
0183y lepending upon tempevature ynd humldlty, Lettaphoa(R)
01834 Tablats and Fellets releases hydrogen phosphide gas upon
01937 exposure to molisture fyom the alve This release Is
01648 sometimes slow enough to pevrmit appllicatore to deposlt
0183% fumigarnt In the desired areas and then vacate the
01840 premises without significant exposure to the gas. If

“
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the fumigator?’s exposure exceeds the 8 hour TWA of 0.3
ppms approved respiratory protection must be worne Gas
concentration measuremanta for safety puvrposes must be
made using low ievel detector tubes or other suitable
jow Level detection equipment. See the "Industriel
Hygiene Monitoring' section belowe Information on
hydvogen phosphide {phosphine, PH3) detector tubes may
be obtained from Research Froducts Company.

It ies usually advisable to wear appvroved respiratorvy
protection from start to finishe Thias is particultariy
true when performing large space fumigations or when

- fumigating bullk atored commodities in flat atorage

buildings.

LEARAGE FRDM FUMIGATED SITES

Hydrogen phosphide is highly mobile and given enaugh
time may penetrate seemingly gas tight materials such as
concrete and cinderv blocks Thevyefore, adjacent,
enclosed areas Likely to0 be occupied should be examined
to ensure that significant leakage has not occurred.
Sealing of the fumigated site and/oyv air flow in the
occupied aveas should be used to reduce exposure.

AERATION AND REENTRY

If the area is to0 be entered after fumigation, It must
be aerated untit the level of hydrogen phosphide gas Is
Q3 ppm or belowe The avea or site must be monitored to
engsure that Libevation of gas from the treated commodity
does not regsult In the development of unacceptabtle
levels of hydrogen phosphides Do not allow reentry Into
treated areas by any person before this time unless
protaected by an approved regpirator.

HANDL ING UNAERATED COMMODITIES

Transfenr and processing of a {vreated commodity priov to
comp lete aevation is pevmissible, however, workers must
not be exposed to hydiogen phosphide in excess of the
permitted exposure Limits.

INDUSTRIAL HYGIENE MONITORING

It Is recommended that hydvogen phosphide exposure be
documented in an opevation Loy ov manual for each alte
and operation whevre exposurre may occurs The purpose of
this monitoring ig9 to prevent exceasive exposure and to
determine when and where respiratory protection is
requivede This monitoring is mandatory although ence
exposures have been adequately chavacterized, subsequent
monitoring is net routinely vequired. Houwever, spot
checks should be made occaslonally, especlally If
conditions significantly change or an unexpected garlic
odovy Is detecteds (Gas concentration measurements should
be taken in the workev!s breathing zone, Monitoring is
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not required ocutdooyrs.

ENGINEERING CONTROLS AND WORK PRACTIEES

It initlal monitoering shows that workers are exposed to
concentrations in excess of the permitted exposure
limits then engineering controls (such as forced air
ventilation) and/or appropriate work practice= should be
used where possibie in an attempt to reduce exposure to
below permitted Limits,

STORAGE AND DISFOSAL

STORAGE

Fiasks should be stored in a drys well ventilated area,
away from heat apd under lock and key. Fost as a
pesticide storage ar=as Do not contaminate water, food
ov feed by storing pesticides In the same areas used to
store these commoditiess. Do nat store in buildings
where humans or domestic animals reside. Keep ocut of
veach of childrens

l'etiaphos(R) Tablets and Fellets are supplied in gas
tight resealable, aluninum flasks. Do not expose the
product inside flasks to atmospheric moisture any longer
than is necessarys BSeal tightly before returning opeuned
flashs to storages. The shelf Life of Detiaphos(R) is
virtually unlimited if the containers avre tightly
sealed.

Flasks should net be stored at sub-zevo temperatures
because this will increase the possibility of an
jganition (flash) when opened.

nISFUsAl. OF UNBEACIED OR FABILALLY_BEACIEL TABLETS OR
FELLETS

{From spills; leaking flasks ¢: other sources) Umeacted
o partially reacted Detiaphos(R) Fellets or
lletiaphos(R) Tablets are acut2ly hazavrdous. Improper
disposal of these products is a violation of federal
laws If these prooucts cennot be disposed of by
ordinary use ov according to the Ingtvructions that
follow, contact your state pesticide or environmental
control agency or the hazardous waste vreprezsentative at
the neavest EFA reglional office fovr guidance. Do not
contaminate water by disposal.

Some locael and ztate waste disposal regulations may vavy
from the following recommendations. DNisposal procedures
should be reviewad with appropriate authovitlies te
ensure compltance with local regulationa.

FOR SFECIFIC INGTRUCTIONS SEE "SPILL aND LEAK
FROCETIURES" ON PAGE DF THIS MANUAL.

~
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%. DISFOSAL OF FELLET OR TAELET DUST FOLLOWING A SFACE

FUMIGATION

ae

b.

Ganeral

If properly exposed, the residual dust remaining
after a fumigation with Detiaphos(R) will be a
arayish white, spent, nonhazardous waste and will
contain only a smail amount of unreacted magnesium
phosphide. In fact, magnesium phosphide even reacts
more completely than aluminum phosphide. Howaver,
disposel of incompletely exposed meagnesium phogphide
is more hazardous than disposal of incompletely
exposed aluminum phosphide because the former has a
fastey reaction rate leading to bhigh gas
concentrations more quickly in a confined area.
Therefore, residual dust from incompietely exposed
pellets or tablets (See "EXPOSURE GUINE" on page

of this manual:) will reaquire special care.
Confinement of partially spent residual dust,; as in
a closed containery or collection and storage of
large quantities of this dust may resuitt in a fire
hazard. 8Bmall amounts of hydrogen phosphide may bhe
given off from the unreacted magnesium phosphide, and
confinement of the gas mey result in a flash.

UNLESS JT CAN BE DETERMINED WITH CERTAINTY THAT THIS
NUST IS SFENT XT MUST BRE HELD FOR SEVERAL DAYS
EEYOND THE REQUIRED EXFOSURE TIME FRIOR TO DISFOSAL
0OrR THE WET METHOD (SEE- RELOW) OF DEACTIVATION MUST
RE USED, IF THE IUST RETAINS ANY OF 1ITS GREENISH
COLOR THE WET METHOD 18 RECOMMENDED.

Dry Mathod

In open areas; smell amounts (up to & flasks? of
residual dust may be disposed of on site by burial
ar by spreading oever the Land smvface away from
inhabited buildings. Up to 3 flagsks of this
residual dust (4 to 7 Llhs.) may be collected in a
one gallon bucket for holding or disposal. Lavrger
amounts of vresigdual dust may be collected in a
porous cloth bag (burlap, cotton, etc.) for holding
and/ocr transportation to a suitable disposatlt site.
Do not put move than one half case (B8 flasks of
tablets or 10 flasks of peliets) of residual dust in
each bag. Always transporyt these bags in an apen
vehicle:. Do not pile bhagse CAUTION: Tio not use
this method for dust that still retains some of its
original greenish coulor, Never caonfine, dispose of
or store residual dust in closed containers such as
dumpsters, drums orv plastic baygs.

gpent residua! dust from Detiaphos(R) may be

coltected and disposed of at a sanitary lLandfill,
approved pesticide incinerator ovy othey approved
sites ov by other pvocedures approved by federal,
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02006 state and local authorities.
02007
02008 Do not dispose of dust In a toitet.
02009
0201 U c+ UWei Meihod
02012 Fi:ilL an appropriate sized metal container 2/3 full
02013 with water. Ietergent need not be used for
Q2014 magnesium phoesphide. Use no less than 10 gallons of
L2015 water for each cese of spent materials Fartially
02016 spent pellets and tablets may react quite vigovreusly
0H017 during wet deactivation if they were exposed under
02018 coltd and/ov dvy conditions or if the fumigation
02019 ’ period was shortened. It is suggested that a small
02020 portion of the product be tested prior to immersing
02021 , Large amounta of materials in water (f it is
~2022 suspected that the product contains considerable
b 2023 unmreacted magnasium phosphides. Due to the

02024 reactivity of magnesium phosphide, additions to the
QR0G25 water should be made slowiy and carefully. Allow
02026 the mixture to stand with occasional stirring. MWear
02027 appropyiate respiratory protection. OO NOT COVER
02024 THE CONTAINER AT ANY TIME. This must be done
02029 sutdoors or in front of an adequate fan that
02030 pxhausts immediately outside.
02031
02032 Nispose of the water/dust mixture (slurry? {(with or
02033 withecut preliminary pouring out of excess water?) in
02034 a sanitary tandfill or other suitable burial site
02035 approved by local authorities. UWhere permissible,
02036 the sluwrry may be poured out on the grounde If it
03037 is held & hours it may be pouvred into a storm
02038 SEWET

039
V2040 4, DISFOSAL. OF EMPTY FLLASKS
Q02042 U a, Heihod Opne! Triple vinue flasks and stoppers
022043 with water+ Then offer for yecycling or reconditioning,
02044 or puncture and dispose of them Iin a sanltary Landfilt
02045 or other approved site or by other praocedures
Q2044 approved by state and locatl authovitiess Dispose of
02047 rinsate in a sanitary Landfill oy by other approved
02048 proceduress Small quantities can be poured out on
02049 the < -ound. .
02050
02052 U be Metbod Two? Remove lids and place empty flasks sutdoors
0205% or in structure being fumigated until residue In
02054 flasks |Is veacteds Functure and dispose of them in
0205 a sanltary landfill or other approved site or by
02057 other procedures appvoved by state and Local
02058 auvthorities,
0205y
02040 0. SFILL AND LEAK PROCENURES
02061 1. GENERAL

020462 A spill other than incidental to application or normatl
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020464
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~2078
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handling oy punclured flasits can produce high levels of
gas, and therefore, attending personnel must weavr a sChaA
or its equivalent when the cencentratiens of hydrogen
phosphide gas is unknown. If the concentration is
known, other NIOSH/MSHA appvoved respivatory protection
can be worne Wear dry cotton or cther gioves when
handling spilled materiat.

DAMAGE TO FIBERBOARD CASE

Check aluminum flasks. If they are damaged handie as
deccribed belows If they are undamaged return them to
cardboard cartons oy other suitable packaging which
complies with DOT regulations.

LEARING FLASK PROCEDURES

If aluminum flasks have been punctured or damaged
causing a Lleak, the pyroduct may be inmediately used, the
contaliner may be temporavily repaired with aluminum tape
or the Detiaphos(R) may be transferred from the damaged
flask to a sound metal container which should be sealed
and properly lLabeled as magnesium phosphides. Transport
the damaged containers to an area suitable for pesticide
storage for inspections Further instructions and
recommendations may be obtained, if required, from
Research Froductas Company.

Handle empty damaged containers as described undey
“HIISFOSAL OF EMPTY FLASKS" above.

SFILL FROCELURES

Lo not flush spillage down dvain with water. L8 NOT
use water at anytime to clean up a spili: Water in
contact with unreacted tablets or pellets will rapidty
accelerate the production of hydrogen phosphide gas and
could cause spontansous ignition of the gas. If the
spill is only a few minutes old and is not contaminated
by other material=s; coliesct the spillage and place it
back into the original flask orv other sound metal
container and tighten the caps. If possible, use
immediately. CAUTIONS oaN IGNITION MAY OCCUR WHEN THESE
CONTAINERS ARE REOFENEIL.

If the spilled material is contaminated or has begun to
visibly decompose, gather it up and place It into open
top, perforated galion cans and process it immediately.

1o not add movre than about one flask (2 t0 3 lLbs«) of
gpilled matevial to the bucket. If on-site

deactivation is net feasible, these open containers
should be transported in open vehicles to a suitable
area away from occupied buildings:s Wet or dry
deactivation may then be carvied out as described in the
asection immediately below.
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5, LEACTIVATION AND DISFOSAL OF UNBEAQIELD OR_PARTIALLY_REACIED_
TAELETS OR FELLETS

b

Wet Metbod

Transport matevial by hand ov in open vehicles to
open aiv away from occupied structures. Fill a drum
2/3 full with water.

Iletergent need not be used for magnesium phosphide.
Each flask: of tablets or pellets should be mixed
with no tess than 1 gallon of water. PFPartially
spent pellets or tablets may react quite vigorously
during wet deactivation if they were exposed under
cold and/or dry conditions or if the fumigation
period was shortened. It is suggested that a small
pertion of the product be tested prior toc immersing
Large amounts of material in water if it is
suspected that the product contains considerable
unreacted magnesium phosphides TDue to the
reactivity of magnesium phoeosphide, additions toc the
water should be made slowly and carefully. Allow
the mixture to stand with occasional stivring. Btir
occasionally thereafter for at Least & hours. Wear
appropriate respivatovy protections DO NOT COVER
THE CONTAINER. IF THE CONTAINER IS COVERED THE
HYDROGEN PHOSPHIDE EBEING GENERATED WILL RE CONFINELD
AND WILL DECOMFOSE EXFLOSIVELY.: The wet method of
deactivation is the method of choice for quantities
in excess of § flasks (10 to 15 pounds)s It is safe
to dispoese of this slurvy.

Dispose of the resulting deactivated slurryy with or
withiout pretiminary pouring out of excess water, at
a sanitary ftandfill or other suitable burial site
approved by lLocal authovrities:. UWhere permissible
this slurry may be poured into a storm sewer ov out
onto the ground,

-y Methed

As an alternative to the wet method, waen
permissible small amounts (up to & flasks) of
partially veacted or umreacted matevial may be
spread out in an open, secure area away from

occupied buildings tec be deactivated by atmospheric
moisture.

NOTE: Never place pellets, tablets, their dust or
the dust/water siurvyy in a confined container such
as a closed drum oy plastic bags:. Any hydrogen
phosphide genevrated will be confined and may
decompose explosively.




